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Filters 

•  Produce a standardized bandpass for 
your system 

•  Low-resolution spectroscopy 
•  Give you color information 
•  Can increase contrast 
•  Can improve seeing 



Resolving power or spectral resolution 



Different appearance, depending on filter 
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North Polar sequence 

•  Defined in 1912-1917 by Pickering and 
Leavitt 

•  96 stars near north pole (including 
Polaris), visible all night by most obs 

•  Blue magnitudes to match photographic 
plates 

•  Green magnitudes to match visual 
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Filter classification 

•  Wide-band (R~5) 
•  Intermediate band (R~50) 
•  Narrow-band (R~500) 
•  Not restricted to optical (NIR) 
 



Wide-band 
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Figure 1 Schematic passbands of broad-band systems.
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Narrow-band 
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Figure 3 Modified passbands for F336, U, and STIS LP compared to the synphot
passbands.
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Interference filters 

•  When tilted: wavelength shifts to blue, 
peak transmission decreases, width 
broadens 



Temperature dependence 

•  When heated: layer thicknesses 
increase; layer indices of refraction 
change. 

•  Net effect: peak transmittance shifts to 
longer wavelengths (typically 0.02nm 
per degree C) 



Filter orientation 

•  From Melles Griot: orient so that 
shiniest (metallic) and most nearly 
colorless side faces towards the 
incoming light.  Minimizes thermal load 
of the absorbing-glass blocking 
components. 

•  Either orientation has same 
transmittance and passband 



Manufacturing details 

•  Get edge blackened – cuts down 
reflections 

•  Get filter AR coated – improves 
transmission, cuts down on reflections 



Near-infrared 
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G0 main sequence  dwarf RAVE 

to date, 358,963 RAVE stars have been observed by APASS  
on at least 2 distinct epochs in the Landolt B,V and Sloan g’r’i’ bands. 

median of internal errors of the mean on RAVE stars: 

0.013 0.011             0.012              0.013             0.018  mag 



Johnson UBVRI system 

•  Defined in 1953 paper 
•  B to match photographic 
•  V to match visual 
•  Vega defined to have same magnitude 

in all filters “Vega system” 
 



Original paper 
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UBVRI filter curves 



Johnson UBVRI system 

•  U filter blue side defined by atmosphere 
•  UBV from 1P21; RI from EMI9863 
•  I-band red side defined by PMT FW-118 

(S1 cathode) 
•  U straddles Balmer jump, not best 
•  UBVRI Tontantzintla catalog 1966 



Kron-Cousins 

•  Kron (north), Cousins (south), came up 
with slightly different R,I bandpasses 
from Johnson. 

•  For some reason, these were adopted 
by the professional community, so we 
have UBVRcIc 
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Bessell Filter Prescriptions 

•  Bessell 5mm 
•  U 1UG1+2S8612+2WG295 
•  B 2GG385+1BG1+2BG39 
•  V 2GG495+3BG40 
•  R 2OG570+3KG3 
•  I 3RG9+2WG295 

•  Bessell 4mm 
•  U 1UG1+2SG8612+1WG295 
•  B 1GG385+1BG4+2BG39 
•  V 2GG495+2BG39 
•  R 2OG570+2GK3 
•  I 2RG9+2WG295 



Aperture sizes 



Sloan Digital Sky System 

•  SDSS ugriz magnitudes based on 
earlier filter system described by Gunn 

•  Defined to best separate stars from 
galaxies 

•  Note: u’g’r’I’z’ are Standard. Ugriz are 
catalog 

•  SDSS is “AB” system 



Sdss filters 
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M101 + SN2011fe 
outburst: 8/23/2011 

Credit: Albert Duin 



SN2011fe light curve 



Nsgr12_3 
March 



Nsgr12_3 
June 



Nova Sgr 2012 n. 3 light curve 





Red Leaks 

•  U-band very difficult to IR block; often 
see red-leaks 

•  B dielectric filter from Astrodon had red 
leak… 



Filter red leak problem 
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Recommendations 

•  Always use a filter unless the object just 
can’t be imaged in any other way; 
uniquely defines your observation 

•  However, wide-band filters decrease 
your throughput by about 5x 

•  Watch out for red leaks 
•  Dielectric filters don’t work well in fast 

beams 



Astrodon Filters - 1 

•  Original glass filters used Bessell 
prescription colored glass 

•  V filter has a hygroscopic glass: BG39.  
Needs to be sandwiched to keep from 
frosting.  Schuler prescription does not 
do this.  Can clean for a while with 
cerium oxide 



Astrodon Filters - 2 

•  Dielectric filters excellent match to J/C 
system 

•  B filter in particular has far better 
transmission 

•  B filter has red leak, as mentioned.  
New version has improved blocking, 
works fine – available as of June 



Filter Vendors 

•  Omega Optical Inc. 
 210 Main Street 
 Brattleboro, VT 05301 
 phone: 802-254-2690 
 web: http://www.omegafilters.com 

•  Custom Scientific Inc. 
 3852 N. 15th Ave. 
 Phoenix, AX 85015 
 phone: 602-200-9200 
 web: http://www.customscientific.com 

•  Schuler AstroImaging 
 now Don S. Goldman/Sacramento CA 
 web: http://www.astrodon.com 

 2789 Northpont Pkwy 
 Santa Rosa, CA 95407-9809 
 web: http://www.ocli.com 

•  SBIG (CSI) 
•  Optec Inc. 

 199 Smith Street 
 Lowell, MI 49331 
 ph: 888-488-0381 

•  Optical Coating Laboratory Inc. 
 web: http://www.optecinc.com 
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